Nitric oxide sensitive guanylyl cyclase activity decreases during cerebral postnatal development because of a reduction in heterodimerization.
Soluble guanylyl cyclase (sGC) is the major physiological receptor for nitric oxide (NO) throughout the central nervous system. Three different subunits form the alpha(1)/beta(1) and alpha(2)/beta(1) heterodimeric enzymes that catalyze the reaction of GTP to the second messenger cGMP. Both forms contain a prosthetic heme group which binds NO and mediates activation by NO. A number of studies have shown that NO/cGMP signaling plays a major role in neuronal cell differentiation during development of the central nervous system. In the present work, we studied regulation and expression of sGC in brain of rats during postnatal development using biochemical methods. We consistently observed a surprising decrease in cerebral NO sensitive enzyme activity in adult animals in spite of stable expression of sGC subunits. Total hemoprotein heme content was decreased in cerebrum of adult animals, likely because of an increase in heme oxygenase activity. But the loss of sGC activity was not simply because of heme loss in intact heterodimeric enzymes. This was shown by enzyme activity determinations with cinaciguat which can be used to test heme occupancy in intact heterodimers. A reduction in heterodimerization in cerebrum of adult animals was demonstrated by co-precipitation analysis of sGC subunits. This explained the observed decrease in NO sensitive guanylyl cyclase activity in cerebrum of adult animals. We conclude that differing efficiencies in heterodimer formation may be an important reason for the lack of correlation between sGC protein expression and sGC activity that has been described previously. We suggest that heterodimerization of sGC is a regulated process that changes during cerebral postnatal development because of still unknown signaling mechanisms.